Staphylococcal enterotoxin B inhibits regulatory T cells by inducing glucocorticoid-induced TNF receptor-related protein ligand on monocytes.
Superantigens inhibit naturally occurring CD4+CD25+ regulatory T-cell (nTreg) activity, yet the mechanism for this is unknown. We tested the hypothesis that staphylococcal enterotoxin B (SEB), a prototypic superantigen, inhibits the ability of nTregs to suppress T-effector cell (Teff) proliferation by an antigen-presenting cell-dependent cell contact mechanism and the induction of glucocorticoid-induced TNF receptor-related protein ligand (GITR-L) on monocytes. Cell proliferation assays were performed on immunomagnetic-bead separated CD4+CD25+, CD4+CD25- T cells and CD14+ monocytes using anti-CD3, SEB, or a neutralizing anti-GITR-L antibody for stimulation. A cytokine permeable membrane insert separating cells in culture was used to evaluate the role of cell contact. Proliferation was measured by [3H]-thymidine incorporation or a carboxyfluorescein diacetate succinimidyl ester assay. GITR-L expression was determined by RT-PCR and immunostaining. Antigen-presenting cell contact was required for proliferation of nTregs and loss of their ability to suppress Teff proliferation as confirmed by carboxyfluorescein diacetate succinimidyl ester. At baseline, monocytes expressed no GITR-L, but after SEB stimulation, GITR-L gene and protein expression increased significantly over a period of 24 hours (P<.05). When GITR-L activity was neutralized with blocking antibody, as opposed to isotype control, nTregs suppressed Teff proliferation despite the presence of SEB (P<.05). Likewise, loss of GITR-L at 48 hours was associated with restoration of nTreg activity (P<or=.05). Staphylococcal enterotoxin B upregulates GITR-L on monocytes and inhibits nTreg ability to suppress Teff proliferation via a cell contact interaction. Prevention of GITR-L induction on monocytes by SEB may be a novel target for control of inflammation in superantigen-driven diseases such as atopic dermatitis.